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f£ 4t « m ft ^ >a ^ it 4 « «■ iE. 3C tfi ft & ' ftliS^g^, 
4a to 41 ^ «. % m - ^ tfi t& m 4a to tfi ft ffi it S. tt sl & 4b to 
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i * (8) 

It • ft 4f- ffi ft Ql & i£ JL £ 4a fa m ft #j 4a iSL & t & i-J 4a 44 % fl. 

ft #j 4a to 4a se ^ + & » ifc ft. ffl "sp m. A tft 4& * 

i£ # je & ia ft ^ 4t fa 5. 4s ft #j <i. • j-x ft «*■ t£ «• J£. 3. ta 

I. ti J: 





1t 3" A 




.« ^ m ffl — • n — & *. # m i& t « & it 3 - t & 

M &} & ® • i& t i # ^ B 3 0k^#-*r;&n4Lftftg 3 2 > 
— 4& 4& tfl 2fc A H (Low Noise Amplifier, LNA) 34> — jfr 
at ft H (Mixer) 36- — "sra^.^ti*t^«.4 44- 4 6(# - ' 

- 41. & 2 



4 6)' - ■5r«J$,4a4fc*lL*lt* 4 8 - - 41. ft aft. H 3 8 - a A 
- ^ tb It >fi # ^ H (Analog-to-digital Converter, ADC) 

4 0' & t ^ n — * #s it is & ■& #f ^ ffl - tb & ^ & -sr # ' 

- W t #J ft i* ft ft S 3 2 - t mm t A I 3 4 - - 
St «. ft. n 3 6 - 4i & ft ft H 3 8 - « A — ^ fcb *t 4ft. # ^ H 4 0# 
7t#A^^^4H4fP^^*P'fg.t^^4fc^ 3 04a isi » * t ^ t 
31 ti 3 0*S # tL&J-m^&&% 50> 

g « (Negative Frequency)^- *b «■ % ft H 36 • ft # *b «■ % 
. H 3 6m & I'J #j £t m tfl ft RFP$- M M. 4ft dJ - *fr Jt £ tfl. 
I- Q' *b 2J- JE. 2. m ft I * Q&^T — I^MatetflftOn-Phase 
Signal, I )a >5L — it 3c. 4a 4& 1ft ft (Quadrature-Phase 
Signal, Q ) ' ft & T & © — * «fc #1 4l t «i & H 3 OfSJ 4*. 
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i - HtWiSLW (9) 

*'J ffl - 4£ & }& & n 3 8£ 4& (Complex Filter 
Architecture)*. 4 S A # i £ in ft I - Q° & _t » ^ 

4 4* 4 6 &. - T a ^. 4a to *t ^ It S. it 

* 

' t 3g ft ijfc fi 3 0 1 ' ffl #. 4 a I s ] 4a to tn. ft Itt SL SL 4a to 
Ifl ft Q • 



B^*r$fcfcl4LAift.i£#1t#*»T ' & * tn ft RFfl * & 
* «fc T *- ' &«i&*r;fa*.afcjft.S 3 24t - ^. ^ # it # ' 

#«iS^»m & A S 3 4& ' 4'J ffl itb ft H 3 6' X -T U* & 

4. & # « H (RF Mixer) • S& ^ M # & & li 5 ^ # g 

^ » Jfc *f « tfL ft R FFf- Jg 5- n _M__^_M..#_.m.J^._..ili...!=i_1»^__^._IOt_ 

I - Q • St I 5 ] 4a to tft ft Ux ^ jl 3. 4a to tfi ft Q > ft % 4a 
to tfL ft la A JL 4a to ta ft »} it i& — T n. A ¥k tl *c ^ It 
I 44^ 46' ^-t^-" 5 T^^.^+i4sc^^.^4 4^>S^|5J4ato 

m ft I ffij 3? — 41 j£ ta %l It £ 4 6*r m ^ it $l 4a to m ft 

Q ' j*tJ=-'sr5& 5 £4&+&;&i£4ti 44* 4 6 -T ffl & $ Bfr ifc *r JE. 
tfl ft I- Q^#.+&^^- (Amplitude Mismatch)' fln^itbJS] 

a£ ' sf m A 4a to 4ic. ^ It i 4 8# tfj ft ^ M it ft ^ itb — °T & 
s£ J& ft 4£ ip- It i 4 4 - 4 6#j ^ -1® $fr ib ♦ # it ft ^ |S| ft to 

ft ia jbl jl sl 4a to m ft q • *r m $ n ft sl sl in ft i - Q 

^ 4a to Ml & (Phase M i smatch) • 4l ft. & #: T ^ A # tl 4sc 
^ & ^ ^ -T 4^ 3$. 4a to 43t ^ It * 4 8>4 « i& ft. 6<j ifcb fj- JL ^ tfL ft 
I - Q^#«Li&«.italafe.8S 3 8* it - # it j& ft HI $ fifc ii it 




i - &WittW (10) 

it # 6*7 JSft ' # & ' # M ' f t ^ ti 54#J PI- ^ | 

4k • ifc *J- iL 3. m «; I > Q# ^ JS>J # J. — m tb *t to # & H 4 0 1 
# & Jb & to tfl. Ifc #j 32 ' # 5. T -- &l to tfl ^ *S || 4 2# 
^ S • *b *h • m^-3L fa 3 0# ^^-Mtb^jfrifc 

IS*J g (Analog Front end Controller, AFE 
Controller) 52' £ € i£ ^ — g ^ t tl I I i 44 > 46 

1 a a »r a A ft to «. ^ it 4 4 8 . m & m m. A $k ti a * & 

f i £ m t I * #. tS & *a ^ JS. H- ° 

' tf >i & > -T it ' * * #J ^ to t « & H 3 0^ m ffl ^ 

G S M^-JM*.-- & --( -W L A N-)i&-ffl~lfc g, - -t- f g-jfr ^ >fc » -IE 

(Programmable Gain Amplifier, P G A ) » rfij 31 j£ 4 a to #c 
^ It 4 48-^T ^-ii^Til^^li&Ag (Cross 
Programmable Gain Amplifier, X P G A ) » .K jfc. • 31. 
ti^c^^S^ttS & 21 M — & W ^ f& £ — -fli ' K # 
J5&i£/fc4£JLiifc*fiE-£.tft3fcI* 4& ts Ji H- • ^ ^ t I - 
-fB-Ti&^,*«*t^lt*it.#5.fc*itS.m* I - Q#? t ^_ 
- > *5.«.ffl-*ift=-«^Tj&^,*«*t^*JL ' ^ & ^ >£. 

iH 4l II ® i*3 ' is) as » Tt^^tt*cfti48^lti|i 

^ioffl— flrSfcW^lfcJt^ — fli ' to * ^ £. j# j£ t£ ft &] & 

ik. ' 21 is] it. & 5. isj 4a to m sfc a jl 3t 4a to m sfe Q • 

^-Jfe*tJLilb^jE$.ifl,Sfe I - Q^L 49 to J: * ' ft ' *1 A 4fc 
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i • (11) 

' * > itb M SL tfl 5& I - Q' i T*»IB-=-ir«fe'W/9f7F^fe,«LiS 

^rtiittife$fS#t»ra^^tfe$ti 4 84. s » & 

#&.*£i&-5T^^*§'&*£#-3i£ 4 84 S # #. i§ *T a 5$, 4ft « 
^ It 4 * « • • ^^T^^# B ^^^^^^^t# 

4 ±T*o . # ^ & ftf & ^ $. &} & ffi ft ft 

Ifl t ^ iE £. *3 to tH. St Q ' £A 'M 1% it SL $L 1& & I - Q^. 

4. 4a -fit J: n- > m it ' A f*. 't ^ a ^ 'T it & & n 

Sl % f£ jtb n SL SL tH ^ I > Q4L a tl iL ^ ^ 1 ^ • & ^ f£ *w 
^ f ^ t a ^ ^ tB 4: - #r 3! 4fc 4fc -f- * (Image Cross-Talk) 

^ # a lli f! t f f t i >£ ' Jfc Be. ^ _L # ^^Tg^ 
^ f ^ f ^ # a ^ t # # & - 

if $~ m ffl =- ( a )A S3 .= ( b ) > ffl =- ( a )^L © =. ( b ) JM£ ffl 

sk. i§i 4a to ifi sfe i^- it 4a to m fit qm & m to ^ m 4§ to ^ 

it £ 4a to £fe _L » ^ 4f ^ 4S. & £■ 4a I*J ' J. e& in ft #j 4a 

to M h + SL ' *» »ib — $l ' is] 4a to m aifc Ito ^ 13 4a to #4 ^_ 
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i » (12) 

jL ft f: jfe iL 5t 4a to Ifl It Qfa jfc JL 5. 4a 4fc I* jL i#j ^ * • 

&^^#j^/&*-t"£;^to;i^jLM (Positive Frequency)^ ^ 

^ ± . ft to m sfc Ito 13 4a to ^ t ft i ^ 5c. 4a to 

tfi Ife Qto JL 5t 4a to #6 ^ £ ft ^ # ' g-^^^j^/fci^'t' 

& to ^ it ^ $k _t • ffq 13 4a to m sfe I to ^ is] 4a to jl 
i^^#^.jL^4atomsfeQto^JE-^49to*b4L^ ft * 
/fc 4 > ii 13 4a to tfi Sfe Ito ^ 13 4a to 14 ^ g ft ^ * j& jl & 4a 
to tfi St Qto ^ jl 5t 4a to 4l jL ft l; #j /& 4 » # # & 

to^^^ (Negative Frequency)^ |4 i. » Eitt ' S & 

.h • -t 13 4a to m Sfe I* it 5c. 4a to tn S£ Q6*j 4a to 4a s& & A. H- 
Bi, . jl m % W#] & it 5. 4a + ik ' & Mr n t #j 41. it 

?ft jfc _g 3 8K -fr t£ JL -i% & ^ -ii. i&- » aft -Kfc g - - - 

^ ' ^ # & it -f- * # J. £ ' j£ m 4a to m sfe IM jl 5c. 4a 
to tfi St Q<# 4a to 4a s& ^ & A, + & ' JW -ft ^ ^ in 3& A % fit 

i% #] 4a to £ & (Phase Mismatch) 0 H =. ( a ) t tSt 13 4B to 

Ito ^ f3 4a to &b -t- • to JL 5c. 4a to tfi St Qit ^ to JL 5c. 4a 
to *b _L » # JL 5c 4a to ^ JL ft #j «ff ^ T ' JL 5c. 4a to tfi St 
Q^^^|ajL5c\4ato4*4a.£&&A0i#^^-|ira.i*j » 13 4a 

to tfi St IH JL 5t 4a to tfi ffc Q#j 4a to 4a s& * A> + • ib JJl 7 
4ato^^- ' ib I i (aK*> ' ^ *t — ^ . pfc tfi St #j ^ 4 
t ^t^^tt^it^lAi ' ^ it ^ # ^ 4& f > ^ ;f#: 
(Crosstalk)S'J ^ « ^- -L (*» m ft ^ • M tS: ^ ^ 13 4a to tfi 
St m JL 5c. 4a to tfi St Q# tf- ^» 1 ■ 4& # -f- * M % m H #i * 
^ ((1-sinA 0 -cosA <f> ) //" 2 ) • <a 4 ^ t i* & S 38# 
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i * &W1$Lty (13) 

& tit % m & & ' *° ® ( a «If ft * A Ifl * o°o f #j £2 

¥ 4ft 48. • 13 Bf tf Jl K =. ( b ) • is] 4£ 4& tSt 15] 4a 44 Ifl St Hi ^ I*] 

4a fa _L ' it 4a 44 m St Qi£ ^ 44 ^ SL £. 4a fa & X » 4a # 

& 4a 44 & % fa &} 'If # T ' at 5. 4a 44 tfl ft Q4& #1- S. A 

J£-5l ft fa & & $L?& ft ' ^jtb— ^ ' m VL 

ft ^ ^ # *i # 5t. ^ 44 ^ £ M & -t ' ^ * ^ # 4£ 

j 

f ^ -f- * (Crosstalk )£]jE.#4L**-t (i» B ^ * ' & t& ^ ^ I s ) 
4a 44 tfl ft I#a jl £. 4a 44 Ifl ft Q6<j 41 & 1 ' 4& # -f- * $•] JL 3g 4l 

((1+sinA 0-cosA 0 ) //" 2 ) » 4s ^ ^ ffl — ^ 4& 

*t it *. is 3 8k # & m- % m # & ^ ' *» n ^ ( b i* + it 
'*t "*t fy^-ik m jt m ^ # a* tn ft ^ t ^ "*n>n* 

flj » -B- it # 4£ ^fj|i'lJL«4L|ii^» # jtjjl g_jt_A 0 jl 4a 
m ' i£ is] 4a fa tfl ft JL2.4B 44 tfiftQtfr 4a 44 • 
Sfc ft & A 0 & A • H'J H; 4$. -f- * #j 'It W & JL ± 0 



M 3* 4£ SL -kP m -H. ( b )gg 7F ^ m 4a 44 tfl ft IH at £ 4a 44 ifl 

ft Q# 4a 44 M: £ ' ^ # B £ m «: ih ^ W 32 ^ 4£ -f- ik 4* JE * & 

Mm — ^ #1 m 4a 44 tfl ft I4iJi 4f J. it £. 4a 44 tfl ft Q • 4£ # *S 

4f #j je 3. 4a 44 tfl ft Qtfj 4a 44 & rsj 4a 44 tfl ft I#j 4a 44 4a 5E A, 

+ jsl ° n s m m m — * 4?»j t ^ n & a 4a 44 4& ^ it s. 

i 1 ' itb a 3, 4a 44 *sl ^ It 4 4 8 (-it T 1* KT ^fe ^ - S. 

^Tt^itl^Ai )?p^ffl^^ic^-^^^fsj4a44tfiftl 

4« 4t 5. JE. 4a 44 tfl ft Qift 4£ 4^ • ft #■ ffl X ( c )^ ffl =. 

( d ) • Ei ^ ( c )A ® =. ( d ^ # ^ ^ ju ^ ^ gu It 4*. -f- ^ 
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i * feWtSLW (14) 

*t je. # Tf: * m • m ^- (c)m & & ft m ^- ( a )a n j= ( b , 

-ft >ft ' ^ it st £ 4a to ift ft Q#j 4a to M n 4a to ift ft Itt 4a to 4a 
SE A + & » Jif - ^ #j 13 4a to tft ft 14$ -ft JL it 4a to tfi ft Q 
(*> ffl =. ( c ) t ' ^ je. £ 4a to m ft #f J. l& jl & 4a to # 4a 

£ & & A M 'ff >X T • & * ^ ( s i nA 0 )^ -gp ^ # |a] 4a to 

tft ft 1^ it 3. jl & 4a to ift ft Q ) ' # 4* -fit & # JE. & 4a to ift 
ft Q;tk to ^ £ 4a to _L > -k° itb — ^ ' i*] 4a to ift ft Ito ^ ft 
4a to I* 4l jl iij * M je. St 4a to ift ft Qto#**it£.4atojN»^g 

i^] ^ f §^ ^ f ' # £ 3r to g M ^ I* -L » ifij ^ ^ # £ 
4L $ ^ ^ -f 'flb 6*1 "ft ^ ' &'4ft>i'T - # JE- & #J 1ft ft " " 

# ; jg g x ( d )flf 7F > je jc. 4a to ift ft # J- & -jl & 4a to 

li^ljli^tf^T ' ii >j5t |5J 4a to 1ft ft -fi. ( s i nA 

</> )4L«P^^^^*8flr5-jE-5L 4a to ift ft <M ' «. # JE. m & y ^ 

60 1ft ft * * 3£ . & iM. 60 2m ft % (yf 2 ( 1 - 1 a nA </> ) ) » it * 

' >ji^*W/^^jb4L^^^^|t^*^Jt>*:T*iLJE.|SI4ato 

ift ft m -i- 3t 4a to ift ft Q&O 4a to £ * u£ » £ ^ *P ♦ 4& 44. - # 

i£$l/£^60±fii(Gain)' & fa • -feAlA0^A6dft3l 
T ' tanA 0 iM. ft ft t fit 'b • *fi£.$i/&^^*f3£&0l t $-4S. 

# Hf # I* ' # ^ ' JLit4fe*ri£#;fc^*.**JiflOr*te*:*a 
/ A 0 jl 4a • 1^ # I s ] 4a to ift ft \$k sl SL 4a to ift ft Q&O 4a to 

J: IS- # # Ml fL ' ^t^^lA^tEA • * & jE. « J& ^ 60 
1ft ft * '}? 60 tl & 4/} & J£ # fll * 60 J£ ffl • 




%VtfSLW (15) 



ft 



ft 



•It 

TO 

ft 

4a 
ft 

4a 



2r 




21 

JL 



5c. 
4a 



i4a 



ft 



a*- it i§I 4a to m at I^i jc. 4a to tfi %l Q#» $k J. 

Bfl ffl EJ (a)^ BI E3 (b)> (aXS. HI eh (b)& #. 

W ft %l & ^WQ&i&^&ftft&ft'&Z-fo^^&^ 

& ^ % W ft & & ^ W % %L it & ft ft & * ' & # 

^ J5»] to ^ IsJ 4a -fit $4 JL 5c 4a to $4 _L #) Is] 4a to m I 

4a to tfi Q#j 4a to £ & + >!£. » J- ^ * -2- #. tft #J ft 

is] • 4p lit — ^. ' is] 4a to tfi M; I to I s ] 4a to 14 ^ jl ft 

jL 5c 4a to tfi 3£ Qto ^ jl 5c 4a to 34 ^ it- ft 4 » 
4 & to JE. M ^ I* ' I s ] 4a to tfi 4fe ito ^ I s ] 

g ft * & i 5c. 4a to tfi St Qto ^ jl 5c. 4a to 34 ^ g 

& i5 "> #J ^ /fc 4 to ^ JL M -t- ' ~VTq "J5J 

to m jfe ito afr m 4a to $4 ^ jl Jq ft & jl 5c. 4a to m at Qto ^ 

to #4 t ^ ^ t ^ ^ i i ' & ft 4a to m M; Ito ^ ft 
ft ft ft & jl 5t 4a to m at Qto ^ jl 5c. 4a to 14 ^ jl 



to 



|4 



3C 

to 



4a 



* ^ /& ft ' *P 



4 ^ to ^ 



#4 _L » m jtb ' >£. 



to 



# ft 4a to tfi 3& I& JL 5c 4a to ifl Sfc Q#j #. ti 4a ft &t • JL 

tiftf * ' ^ #- ^ W ■=■ ' * ^ W t 
ft & H 3 8K t& JL ^ j& ft i& i& ' & £ ^ ft ft- H « 

» Sifc^ < #-^'^:'f|. J F-^^^^ ' to^|5l4atotfi^: I 
4a to tfi at Qtfi m ts is] b£ ' II ^ 4 i% m t * t §1 

^ ^. (Amplitude Mismatch)- © ra (a)t M «t 1=] 4a 

Ifc jl 5c. 4a to m at Q 7 ^ ^'J to ^ i 5 ] 4a to #4 ^ jl 5c. 4a to 14 
4a to tfi at i# ft l ' to jl 5t 4a to m at Q6*i ft * ^ l * 
5c. 4a to 14 ^ jl ft tfj <lt T ' JL 5c. 4a to tfi at QM I 5 ] 4a 
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i * #«vmin (16) 

fa m Sfe It tl i ^ A A ' it? B #r 7F ' JE- £. 4a fa tfl at Q# # 
« ^ ( 1 + A A ) » ^maiiiB^T^tsJ:^- ' & ffl 29 ( a ) -T ' 




^ * 



it^ff I (Crosstalk)*] 



14 _h (*» ® fir 
% (A A//~ 2) ' 
£ ® eg (a)t #j 
E9 ( b ) ' 

Q# 4a A #5 £ ( 1 + 



' U tst ^ ' ikM^f-lfc M % ft # 

* ^ 41 & & & IS 3 8* & Kfr £ « # j& ^ 

'it **. «■ * ft. tn at a | fid f I t - tf it, 

x. 4a fa <N* ^- t ft #J 'It ^ T ' JE. £. 4a to tfl 

a a)» isjtfiattt^j&i^&^toafra^ 

(b)m ^ # 4> * # ^ # i~ 4& -f- =fl: ( Cross ta 1 k )$-J jL « ^ 
-i- (4& M Ik M JE. $g I* #j "-f- "*j 1 1 ^tlA ^ 4: 

4§ > # (A A//" 2 ) ; -fa & jfr at l§ 38X j: jfc Efr % 

ft &) & %* ' m 29 ( b )#> -It >X t it * 45: # -f- Ik S'J JE- ^ ^ <N» 

fi«;^*«-*ft.«at«^)f^^* S'l * *J ' J- it * ^ * £1 
3g ^ #4 S: A J&l- ti £ & A Aje. 4a US » 3r isj 4a to in at I 
^ JE. £ 4a to tfl at Q#j 4a A £ H- & H * ' Hb «t A A A& A • M 
it tk #] ft V tl Ik Si 



tt $- ffl m 29 (C)JIB|J= (d)' ffl 29 ( C ),& ffl 29 (d)^^^ 

a £ #r 4* ib ^ m 32 & -f- * 4& je. #j ^ * n • m m 29 

b )i!Ji ^ ^ isj 4a to in. at 1^ JE- 3. 4a to tfl at Q#j t» ^ * ^ 
*t je. ' ^^.lit^-^J^^se,^ ' tt ej ^ ^ 53 m — ^ «fe t 

46(^^l^f^8f^rj5,^r^^,it^.^:AII )^p^:ffl * # Is] 4a 





* 21 I 



i » (17) 

tit in it ^ 4a ^ tft ft Q60 4ft +i m & s. 4a m 60 <£ • *> 

m. ' -T a s£ 4ft ta 4& ^ J£ 4 4 4^, 4 660 it S & 21 *° 19 — * «fe 
4: a t l» ^- i • i£ *» ft -fit B3 us ( c )* fll Jif JE. £ 4a to tft ft Q 

60 4ft ti $g & & n is) 4a to tft ft 160 4ft ts 4a ft 60 2r & • flKft 

03 - « « s£ 4ft tft 4* ^ * 4 4 6it # 5. & ^ sl £ 4a to 1ft ft 
Q60 & a& ' « a A & ftf * SL 3L 4a to tft ft Q60 # -ft $ * tft 

£ & • -t & > k ^ ffl - mi -r 4i ^ m t* 4* ^ it £ 4 4it # 

5. M M ^ ft 4a to tft ft 1 60 '& s& » ^ ft 4a to tft ft 160 4fc tft £ 
& n sl sL 4a to tft ft Q60 & tft 4a ft 60 iM. » * 5. «. ffl ~ 43 T 

^ 4fc tft 4£ It * 4 4^ 4 6^ JS'J & *I *t 5fr it £. Hi ft I * Q • & * 

Jt > 6(1 M & tft & "ip- It 4 ^ K 'Jfe 4# ^•■■w^-rti- # -jt-Jt 

tft ft 1 2_ Q60 jfe tft 4 4a EQ A-gp-T ; - ^ »■ ft 4a to ift ft I 

to ft 4a to sl fa ± n Jt 4a to tft ft Qto je. sl 4a to 

^ # & « ^ * ^ 45: M -f- * i'J i « 4l $4 -L » 54 j& Ufc * 
•It ^ • fla H5t $ Bfr ^; -T- * 6*J I5J 8^- . t ^ I 1 & M ^- ^ M % 
M^-44-L60^# » ^ Sl eh (d)^tTf: ' Bl (c)t#^iE-^. 

4a to ^4 i ^ 60 -it ^ T » ^ at £. 4a to m ft Q60 m ti ^ 3. 

n ^ 4a to m ft 160 $k tft 4a 13 60 13 ..Ej^4-&_iL£.4Bto** 

jl iij 60 'It ^ ' ^. 4a to m ft 60 4t tft ^ 5. n ft 4a to m 

' I60#.ti4aft « it ^ ^ ' & &Wffim.&Z-%\Q%ifc1-WL 
43c it * ^ ft % & -f- ^ $.] ^ ^ ^ 4* j-x A -f- it $ >j sl m H ^ 

60 t 0 
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2- « &WtLW (18) 

>£. ^ #J #r & 4a fa M. & m. tit J: & ft ' 4t * l» * 

B ifc 4& 41 4@ 4£ £ & 4» & tS J: H- #J # 15] .#1 ^ £. it & 

4S: £2 -f- * i'J JE. 4^ & _t # if ^ ^ a t i fft ' tt # fla SI i • ® 
ZLtefaMigrtfjTF&ffl • ft 4a fa m fife Hi ^ isj 4a ^st & _t • ft 

JE. 3. 4s -fi m fife Qit ^ 4i ^ it 4a >fc. |* _t » # j£ jE & 4a fa $h 
*~ % fa #J -If ^ T ' jE.£4atomfife(^^.£&jL£4a4fc$Ms 

jE. 3c 4a -fe. tn fife isj 4a m fife ts 4a £ J*, A A » A © i ft 

7. ' JE 3. 4a -fit IfL fife -Q# 4ft M tSl & ( 1 -A A ) > ^••tR--fife-^-#-4i -fa~- 
Ml & J8L.Hk ts Ml ♦ ^ it # #J -If 21 T ' ^ m fife tfJ & & .* * & ... 

i^t^^M-^ii-L . & m ^ & m M ^ & ± & & & 

(/" 2 +(1-A A)(sin(A 0 -tt /4))) • *» i£ - 4 ^ ft j| 

i§ 3 8K & ft fife- ft *g #j /fc ^ ' it # 45: * * -f- it n SL m ^ I* 
^ t t ft ft tflft A f « * f S'J * &l ' JL it #• 45: ^ -f- * f 'J JE. 
t^^^^^il5]8f|a||^A 0 a tit £ £ A A4a 0fl » & 
>4r >M m ft 4a to m fife I^i jl ^. 4a to tfi fife Q6d 4a fa $k tl §■ Mr • 

_L it & % m ft #k * #r 3!! ^: \% -f- « tt. iE ^» ^' ft^ 4a fa 3l $k 

^ 15) ^4a^J:^-^#.tsJ:^-T#:'f|. J f-^:^^4 4i^^^#l. 
m • I 4 ^ a A >i A 0 I, ^ *r 4 $ • ffii't tll^ A A 

^, - ^. ^ >sl 4a tb ^_ fcb « • %ii$. s f-1t3Lm.&&%L--$l:& 




i » fcWiSLan (19) 

ft ft 4a tb "g" tb W ft » S ft «ff 21 60 



^ A Tf: 60 ^ 
tl H. Mr *. 60 *J 

JE. K _L ® 



* #'J t 
3SC4fc+Sfti£|ti44- Am 

a ^'J itt ^ 



ft -f- ft & 0 • -fe B 

t^^-iB • 4aft£&mi£/fc603£ft-f-ft&^ 

#f am* -f * * 

ft ^ & S 4 8iL 

3, 4a ft ft * It 1 




60 ^ 4a ft 

♦ & ^ # -r 



•r a s*. 4ft t& ft 



44 



SJLTltfllf 
4 6t$ £ 4ft « 



T & ft -f ft # 

a. ' & *«! # 

SI (Loop f£ 

, £ a 




* ft ' it *ft 60 ft 41 



t£ 60 tfl 



& ffi. Jl i4k ft -it 4& f'J 60 ;t 



fit 4H * * * 60 
^ if Ah # #j 

* "ft 60 -«fe ft ^ ft jh 



60 * * ft ' # ft ffl 

M A A4* i'J jfc 'If >JL 
"T^JtJE-60tfl^it 

'If 21 ' it *»j ju — s& 

& 4ft M £ & 4a ft 




-t it 7F 7 



^ 2fc -W 



t £p ^ 60 it # 



tSL ^~ JE. 4a ft 

m. A 4a ft ft ^ 



tfl 



fit Q60 $ - 

^ 4 8 - a 



#a&s 3 6 > it ft s. it m m ft ft 

:-rg^#tl^^f I 46' - 

A - 4£ it ift & H 3 8» ^ *b & T & 



-L i£ 60 4& JE. 4£ #'J - 1jl*#^mftife4L#r3!4fcftFft^:J>f 



^fei et -g- 



ft 60 



ft "f" 

JE. ft »'J H 5 6» fli #. ft 

4£ m A ^ #r ifa is) ft ft m fit 

ft m m. A 4a 
#] as & ft a 

i£. ft il ft 3fc ift 
ft ^ It £ 4 8,51 



ft 
A 



JE. ifi 60 tfl fit ' 



ft * It 
<^ t« ^ 

A H 3 8^ 

— a & 

M it fj & 



•if m * © -t 4i 5t ^ -sr *b — 4it 

^ # ft JE- m fit JL ifc # % jft. g 3 6' 
II* JE. ^ 4a ft tfl. fit Q60 If >X » ft 
4 8^^^-^r^^,4ftti4i^^^ 46 
4ft ts ^ * A A > ft JL ft ;H>i H 5 6it 

Hi ' ffl i ^ »I I «T 43. ^, 4=a ft 
4ft tS ft * It JE. 46^. ft HI ^ ft /sff 4^ 
te6dfcft-=Fft3i-ffjt4£«ftiLift 




ff 24 I 



i - &WifLW (20) 

& » itb *h • itb ft it A »J H 5 6# ^ j& 1& Jt ^E. 

tb ^ ifr *fc & m n 5 2t & j& • 




#J 48 AT ft Ml M: & Jk. ft J£ & tit £ & ' ii Si ^ *■ # a fl ^ 46, t « 

It £ • & 21 M * *I # #j ^ # #° * & 'It #l T ' « 'J? ft 

' it & # Rft- *b «■ it 5C. m ft 

i i jl ri & M & & m m. it 




& ^ # B £ ^ #1 * #'J ' /L tfl * # «¥i t *fr 

# ft 4b & to . U-4if fl ^4 *4 ^ a 




# 25 I 




E9 
E9 



( a ) - (b)**#«W3-*f4B4fc;£*tt5F*lll 

( a ) - (b)^^#B^^*f#.tsil^^ 
(c) 

















S3 



( d )A ^ # JE- & ts £ #1- #j 

8^ IS) B^^^f^tiiL^-it+i^^^^ 



7F 



^, ^ fsj ^ *a £ H- ^ £ H T -«fc \% ~^~Ht. M & 



ft m m. 



-fc % 4£ m I - fife iH * «P ^ it # * %L SL %k f 'J # 



s£ ^ # ft tfc a £ 



10- 30 


fa t 


m & <fc 






12- 32 




n 






14- 34 




tfl. A 






16- 36 




of 






18 - 38 










20 - 40 


M tb 


*t to # 




Of 

f£ 


22 - 42 


& iSL 


tfl ft & 
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^ 26 ^ 



1. - 4f ft & $ Bfc - «t JL £ tfl fife (Quadrature Signal)* 
^- £ £ (Amplitude M i snatch )tt £. jfe & (Phase 

Mismatch)^ 3r * > £ * t£ 2f iL & m fife & ^ - |5] 4a to tfl fife 
(In-Phase S i gna 1 )a Sl — JL £. 4a -fit Ifl fife 
(Quadrature-Phase Signal)' t£ 3r >£• & ^ # : 

m - ^ #j t& m 4a to -m> %l m ft s. t& sl it 4a tint > -ft 

4a to ifl fife # 4b to & i Z m 4a to ifl 60 4a to 
4a 5£ a. -t- & ' a $ n jl £ m fife ^ 4s to Jl £• ; a a 

tw^«i^4itomfife^^jL^4atotfifife4LiataJ.4ii5i^ 
'flt ' a $ Bfc- t£ *j- jE. £ m fife 4i 4ft ts £ • 



>&H (Low-If Receiver)t • * t 45. + & 

^ — -T 4£ 5^ 4a to 45. ip- $L % W 8l ')? — -T 41 X #. ts 45. ^ %. 

3 . *» * tt * 4'j m % 2m ^ * & . * # fe. «. ffi « t a 

^4ato^i^^.^^--^p^^tgi5J4atotfiM;4«^t5.i^iL^.4a 

to m fife » j-x $ i^t^^-jt^.mfife4L4atoJ:^« 

& 4a 45 ip- & £ ^ n. m 4a to ta fife m t& sl & 4a to m sfe ^ m. fg 

SB 5. 4a I*} 60 » .a $ fifc- He ^ jL £ m fife 4l 4ft ti» £ & • 




5 . -to t If *■] & ® % 2*% ^ 2f ' *t'«^t«^«MLS 
£ & ^ # — £g fcb ^ /fr ft #'J ii (Analog Front end 
Controller, AFE. Controller)' 1$;&fctZ- 3 rm.&$k^%L 

^tiaitft^^^^^fi . « * ft « -j t* a ^ la 

tft *t ^ It * J-x f£ »T «l ^ *a to #. * JR. * - 



6 . -ko t Ifr * *'J f£ ffl % 2& jr & ' ^t^^Tt^tlst 

A-^SAJtliAAil (Programmable Gain 
Amplifier, PG A ) ° 

. * *»j i&-g| j$ 2^ ^ >r . £. t t ^ ^ to *t- 

|t-i : -4fc * - Jt 5. ^11 Jtf jl A A IS (Cross 
Programmable Gain Amplifier, XPGA)° 

# & ffl ^ g sm^c & $t is. ^ m 58- (WLAN)ia ir $ t • 

9. -^^ — te + ^& iBtH (Low-If Receiver)^ ft * $ 
£fc -f- ( Image Cross-Talk)^ 2r • * t IMS. + M t 

- M & n (Mixer) » ffl #. & - # «i (RF)tHSfe » M. 
tfi it} — fj- jE Ifl t (Quadrature Low-IF Signal); 

ifc ' flf $ f £ *f iE- £. tfl. ft 4a tit J: & (Amplitude 




- - £ ffl 

Mismatch)' * + i£ J: ^^/fc^-fft^f^^jLig^ 

>H Bfc IS JL £ tfL Sfc 4l *J ^fit J: & (Phase Mismatch)' £■ t t* 
*a to £ * #. & it & & 4£t -f- * jl a ^ - ; 

m * & ti & m : 

^ffitt^^^,*to*ti|l|t*-*I^«»JE.SLm*4L* to 
£ * ' £tt£^^;&;teto^^&4#^^£!;^;5'Ji&4£^i£ 

*i # an 4® ^ A ; a sl 

ffl « T a ^. *■ ta «. ^ * $ n. n sl & m % ^ #. t§ 

io. t tt * *i is, ® % m ^ * & ' ^ttfetitfei 

3 & ^ # — ^tb^,^J^^f'JH (Analog Front end 
Controller, AFE Controller)' % it ^ t£ ^ ^, #. ti 

^ t f « i ^ a ^ # & & ^ t i ' « «e * J a ^ *. 

' *» t tf *J & g % 93g 4l 2r ' ^ t ^ f i jc m t # 

— IsI^BtomSfe (In-Phase S i g n a 1 )a ^ — JE x. to tfl 
ffe (Quadrature-Phase Signal) 0 




% 30 I 



12. *7 t * * « le. n » i m ^ * . & ^ fciftfltt^ra 

& ft fa & t£ & £ & ~ W ft i& m ft & M-$L ffi it i£ JL sl 

tfl ft #J 41 Hl 49 + JSL ' $ Bfr M SL tfl ft 4B -fit J: 

13. *» t t* * *•] la ffl # i i^ ^ 3- . £ ^ & ^ & m n m 

« i # ig A 'Jv » a $ fifr t£ if it £. tfl. ft m. -fi H- - 

x 4 . *» * *t + *'J l& ffl $ 9^ ^ 2r * ' *t^^T^^.^tIfe 

# • Hfe — "gT- 41 ^ -*f -afe - A Si - (-P-r ogrammab 1- e — G a i n 

Amplifier, PGA ) • 

15. *» t ffr -* *'J H, 89 £ 9^ ^ ^ > * t HE 43. ^. 4a to 4& 
^$LM.fo&-3L£-T i rm&*g&tii&% (Cross 
Programmable Gain Amplifier, XPGA)° 

16. -ko t n 4- *'J & m % 9& * & • I t Hfe t * 4£ 4fc fi 
# #'J ffl - 41 it & aft. H 3? (Complex Fi Iter 

•chitecture)^ j£ J£ t£ *f- JL £. m ft • 

17. #II£ffl# 9^ 4L * ».* + «^g.t«**t8$ 
J& ^ ^ G S Mi& & n j£ m s& ( W L A N )it ta ft ®l t - 




£ 31 I 



18. ~ It **> - 4& + m & %L n (Low-lf Receiver)t#*# 
fife" It fc. -f- & ( Image Cross- Ta lk )^j^T^ • I t H t i # 

- # & SS (Mixer) > ffl & - M m (RF)tfl ft • JL 
t tH - f JE £ Ifl t (Quadrature Signal)' & t S£ *f JL £ 
tfl ft & ^ — m 4a fa tfl ft ( In-Phase Signal )tt A - £ ^ ^ 
fa tfl ft (Quadrature-Phase Signal); 

- g ^ t tl *t ^ f I ♦ 3-#]«it*M*tf»Sfc!t£ » 

ffi *.#Bfe-ttifjE.£tllft4L4il«!!:* ( Ampl i tude 
kl'smatch) ; W A 

& $ B£ t£ £ tfl ft 4i 4a fa £ & (Phase Mis match); 

«. « t£ *J- a, j& It JL ^ * JH- « tfl ft # % # ifc iB tt # JL 
it tfl ft ; 

J8 t£ »r ^ ^ 4a 4& ^ It £ Jif - *p ^ # t£ isj 4a to tfi ft 

ffi ft M. jl & 4a ^ in. ft • # 4* ft. # t£ jl it 4a tfl ft # 

4a -fit $± t£ m 4a to tfl ft #j 4a >f& 4a ss. A -h & » a $ p£ t£ jl £. 

r ft 4l 4a to i£ £ ; a 

«. « tg — *jl ^ 4ft H 45. ^ it i ^ *j $i & m n jl $. tn ft 

^ ti J. 4a m #j tt. ' a $ Bfc it fj- jl & tfl ft 4l #. ti J: * » 




19. -ka t If *»J & B g 18*% ^ * & » *tttte + ««i&S 

— 8tfcb3,'#i*4£*IS (Analog Front end 
Controller, AFE Controller)' €it.^tg — •sr^^^tl 

t i«A«^ri^*ttftf hi ' ffl * *e he — ^ a 
^ t ts # t i « i ii t # & 1 1 t i • 

2 0. *» t *fr *'J f& ffl # 1 8JS ^. ' £ t it $ ^ #. t» *fc 

^tlt^-TS^itii^i (Programmable Gain 
Amplifier, PGA)° 

. ; . *» f tf # *»J H, 9 % 1 8^ 4l >r ' *ttt"5T«iC*'te*E. 

#--H-I-#.-^ ^--^--X-»li^-.^..-it^.-A-A-S^-arjO-S-s 

Programmable Gain Amplifier, XPGA)° 

2 2. f t # g ® | 1 8JS 4l 3r » *ttt-jg,t**«fcSI 

*'J ffl - it it ife !S $ & (Complex Fi Iter 
Architecture)^ & 3 t£ *r JL £ tfl Sfe ° 



2 3. *» * t» # #«J J£ ffl £ 1 8*1 4l 2r & » *t«^B.t**4fc» 
# A ffl ^ GSM4, jl^g^^^ (WLAN)i£ m j^ftt • 

24. — & fa * M & & % (Low-If Receiver)' Sli fa t ^ # 

— «■ S*. iS (Mixer) ' ffl (RF)lfl » ii 
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— ft iL£ffl.ft (Quadrature Signal)' ^ t t| t 1 
tfl. ft & ^ — J5J 4a 4£ tfl ft (In-Phase Signal )j-X A - JL ^ ^ 
4ft Ifl ft (Quadrature-Phase Signal ) ; 

5.^--ra^.iat&*t^«.i ' #] « it. *M* *t % & It 

i ' ffl*.>Hr«^«#jE-3L«.*4L*«i* (Amp 1 i tude 
Mismatch): £t A 

5. ^ - m A 4a fa a * it i » & t t£ -sr m. & 4a fa & ^ 

$ ftfr t£ ft JE- £ tfl ft 4a fa Ml & (Phase Mismatch); 

* t # tfc ft «. ?tflt^4i«mt^ % 21 i£ & £ « ft 

^ £ tH. ft ' feftm^m&tefa&^$LM.m--w$'&]nm 
fa tfi ft & -fst 5 t£ m S 5 tS ft #j 4a S S H -F S • 

it 4! ^ fi 4£ ^ It £ a$ £ « ft JE- & m ft ^ #. ^a |5] 60 
-fit. ' a ^ t t £ £ m t ^ t ti 1 ^ • 



25. *u t tf # #>J jfe B9 # 2 4^ 4^ ^ t ^ & B ' £ 3 & ^ ^ 
— fcb ^ ittr f'J ii (Analog Front end Controller, 

AFE Controller)' fii^t^T^^ttlfeftfwM 
T 41 & 4a to 4£ ^ It % ' ffl & *I « 4m 5*. 4H 4$ 4£ ^ It £ 
t£ 41 ^ 4a to 4& ^ It £ ■ 



2 6. *> t tt # 4'J le, ® $ 243g4L^t«#"lfcg ' % t « 41 
^,ttl^ffl#^ - T^^C.itil^:A^ (Programmab 1 e 







11 








1 




ii ■ j* r 
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Gain Amplifier, P G A ) ° 



2 7. *» * tfr 4M4 ft ffl # 2 4^4L^t«^>&^ ' * + IS *T 4£ 
^,ft-(tftfitl<k*-i£^r»A^ji&AS (Cross 
Programmable Gain Amplifier, XPGA)° 

2 8. ^t^l-^'Ull 24^^^& + «#ift.ll ' % # *'J ffl - 

8 &** (Complex Filter Architecture)* 4 S 
t£ *h JL 3. tfl. 3& ° 

^ d . *» t ifr 4- *'J ft ffl $ 2 43«4H&t**»lfciS ' * # ^ ffl 

-G-SM^-^_^-d^i^-^-^— ^C-W-LA.N_>ia_m_^_M^t_Ji 
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